Introduction 16
The "wildland-urban interface (WUI)" is a term commonly used to describe a geographical area 17 where built structures and other human development have the potential to interact or intermingle 18 with wildland or vegetative fuels. The urban sprawl in the U.S. has increasingly encroached on 19 the wildland and put a growing number of communities at risk to WUI fires originating from 20 wildland fuels. In 2007, the Southern California WUI fires alone displaced nearly 300,000 people, 21 destroyed over 1000 structures, and resulted in US$1 billion paid by insurers [1] . WUI fires are 22 also a growing problem in the world [2] . As vegetation and structures burn in WUI fires, pieces 23 of burning material, known as firebrands, are generated, become lofted and get carried by the 24 prevailing wind resulting in structures being bombarded by firebrands during these fires.
25
Anecdotal evidence and post-fire damage assessment studies suggests that wind-driven firebrand 26 attack is responsible for the majority of structure ignitions in WUI fires [3, 4] . Firebrands may find 27 their way to enter the structure interior via vents, which are used in houses for attic ventilation to 28 ensure proper thermal management and help prevent humidity build-up, molding, and rotting.
29
Once firebrand penetration through vents is materialized, the combustibles inside the structures 30 are exposed to potential ignition by firebrands. One way to prevent firebrands from entering 
39
Firebrand penetration through a mesh screen has been experimentally studied using a small-scale 40 wind-tunnel coupled with the NIST firebrand generator by Manzello et al. [7] . In that work, a 41 generic building vent design, consisting of only a frame fitted with a metal mesh, was used since 2. The firebrand loading is low in the feed stream; no two firebrands will land on the same 63 area of the screen, and there is no interaction among glowing firebrands on the screen. 3. As the firebrand reduces its size due to burning, accumulation of ash on the firebrand does not prevent it from penetrating the screen; ash is blown away by the imposed wind. 
75
The resulting general functional form that describes the firebrand penetration through the screen 76 can be expressed as 
